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INTRODUCTION

Liver diseases are a public health problem worldwide and are 

highly prevalent in Asian countries.1 In Korea, liver diseases have 

a high prevalence along with diabetes mellitus (DM), respiratory 

diseases, and hypertension. According to the Korea Statistics Of-

fice, liver diseases accounted for 13.3 deaths per 100,000 popula-

tion in Korea, and ranked the seventh leading cause of death in 

2017.2

Liver transplantation (LT) is the gold standard treatment for pa-

tients with end-stage liver disease. Since the first LT in Korea in 

1988, the number of LT has increased dramatically over time.3 To 

meet such an increased demand, living donor LT (LDLT) has be-

come an inevitable option as it shortens the waiting time and 
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lowers the dropout rate in comparison to deceased donor LT 

(DDLT).4,5

According to the Korean Network for Organ Sharing (KONOS), 

the number of LT performed annually in Korea increased more 

than seven-fold between 2000 (n=205) and 2019 (n=1,579). Of 

the total LT procedures in 2019, LDLT accounted for 1,188 cases 

(75.24%).6 The most common indication for LT was alcoholic liver 

disease (21.85%), followed by hepatitis B virus (HBV; 18.43%), 

malignant neoplasms (17.10%) and acute liver failure (4.05%).6 

The survival rate reported in 2019 for LDLT was 94.63% at 3 months, 

90.41% at 1 year and 81.01% at 5 years post-transplant. DDLT 

showed a relatively lower survival rate of 82.24%, 77.31% and 

68.46%, respectively.6

Despite advancement in LT surgery techniques and post-LT 

management, complications after LT are still frequent. Graft loss, 

rejection, renal dysfunction, and new onset diabetes mellitus 

(NODM) are well-known post-LT complications.7 Recipient and 

donor age, gender, and blood group type matching have been 

identified as representative risk factors along with the need for 

appropriate management after LT to improve outcomes.8-12

Study on LT outcomes and associated risk factors in Korean 

population are still scarce. Identification of this data gap utilizing 

locally generated database will be worthy of understanding the 

current status of LT prognosis in Korea. The Korean Organ Trans-

plantation Registry (KOTRY), which was established in 2014, is 

the first integrated national transplant registry in Korea that in-

cludes post-transplantation data from five solid organ transplan-

tation cohorts, comprising of lung, kidney, heart, liver, and pan-

creas transplants.13

The objective of the present study was to investigate the inci-

dence and risk factors of post-LT outcomes among LT recipients in 

Korea by leveraging the KOTRY registry database.

MATERIALS AND METHODS

Study design and data source

This study utilized data from the liver cohort of the KOTRY reg-

istry generated from 15 participating transplantation centers in 

2015. These centers performed 81.5% of Korean LTs (1,139/1,398) 

in 2015.4 The liver cohort of KOTRY, a web-based clinical research 

management system (iCReaT; http://icreat.nih.go.kr/, study num-

ber: C140015), collected data on both the recipient and living do-

nor demographics, comorbidities, immunologic assessment and 

viral markers at enrollment. For deceased donors, donor profile on 

cause of brain death and cold ischemic time were collected at en-

rollment, and for LT recipients, additional data on laboratory as-

sessment, immunosuppressant used, surgical complications, post-

transplant outcomes and complications were collected at 

enrollment and at 1, 6, 12, 24, and 36 months post-transplant.  

The KOTRY registry was approved by the Institutional Review 

Boards of each participating center. All patients provided in-

formed consent prior to their registration in the KOTRY database.

Patient selection

The study population consisted of patients included in the 

KOTRY registry who had LT between May 1, 2014 and December 

31, 2017. The details of KOTRY design and patient enrollment 

have been described in previous reports.4,13 LT recipients who had 

been followed up for at least 6 months post LT were included in 

the analysis. A total of 2,648 LT recipients were identified, of 

which 2,563 were adults and 85 were pediatrics. Given the het-

erogeneous characteristics of pediatric LT recipients, the sample 

size of pediatrics appeared too small to get statistically valid infer-

ences. Thus, we analyzed the data on adults only.

Study measures

Study measures included recipient demographics (age, gender, 

body mass index [BMI]), comorbidities (hypertension and DM), 

underlying liver disease, Child-Turcotte-Pugh score and Model for 

End-stage Liver Disease (MELD) score for chronic liver disease or 

cirrhosis, urgent status in KONOS,14 donor type (LD or DD), donor 

demographics (age, gender, BMI), graft related variables (graft 

type, graft-recipient weight ratio and type of donor operation), 

ABO blood group compatibility, laboratory parameters, and type 

of immunosuppressant used. If hepatocellular carcinoma (HCC) 

was the underlying cause for LT, the pre-transplant HCC status in-

cluding Milan criteria and liver cancer free (no viable tumor) state 

was additionally inspected. If the donor type was DD, cold isch-

emic time and macrovesicular steatosis in donor were also exam-

ined. All of these variables were assessed to identify the risk fac-

tors on post-LT outcomes.

Post-LT outcomes

The post-LT outcomes examined were overall survival, graft sur-

vival, malignancies (HCC, non-HCC, or cholangiocarcinoma), graft 
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Table 1. Demographics and clinical characteristics of liver transplant recipients overall and by donor types

Variable Missing Total (n=2,563) LDLT (n=1,956) DDLT (n=607)

Age (years) 0 53.9±8.9 54.3±8.4 52.6±10.3

Sex, male 0 1,850 (72.2) 1,441 (73.7) 409 (67.4)

BMI ≥25 kg/m2 2 937 (36.6) 725 (37.1) 212 (34.9)

Underlying liver disease 0

Hepatitis B 1,433 (55.9) 1,184 (60.5) 249 (41.0)

Alcoholic 622 (24.3) 401 (20.5) 221 (36.4)

Hepatitis C 179 (7.0) 133 (6.8) 46 (7.6)

Cryptogenic 138 (5.4) 111 (5.7) 27 (4.4)

Others 191 (7.5) 127 (6.5) 64 (10.5)

Acute hepatitis 0 109 (4.3) 52 (2.7) 57 (9.4)

Liver cancer 1,262 (49.2)

HCC 0 1,229 (48.0) 1,056 (54.0) 173 (28.5)

CCC 11 (0.4) – –

Combined HCC+CCC 20 (0.8) – –

Other malignancy 2 (0.1) – –

Pretransplant HCC status 3

Within Milan criteria 790 (30.8) 677 (34.6) 113 (18.6)

Beyond Milan criteria 212 (8.3) 176 (9.0) 36 (5.9)

No viable tumor 224 (8.7) 201 (10.3) 23 (3.8)

Incidental liver cancer 0 (0.0) 0 (0.0) 0 (0.0)

Hypertension 0 454 (17.7) 363 (18.6) 91 (15.0)

Diabetes mellitus 0 629 (24.5) 480 (24.5) 149 (24.5)

MELD score (n=2,562) 1

<15 1,319 (51.5) 1,234 (63.1) 85 (14.0)

15–34 996 (38.9) 662 (33.9) 334 (55.0)

≥35 247 (9.6) 59 (3.0) 188 (31.0)

CTP classification 0

A (≤6) 742 (29.0) 723 (37.0) 19 (3.1)

B (7–9) 860 (33.6) 769 (39.3) 91 (15.0)

C (≥10) 961 (37.5) 464 (23.7) 497 (81.9)

KONOS status 0

Score 1 58 (2.2) 9 (0.5) 49 (8.1)

Score 2 163 (6.4) 35 (1.8) 128 (21.1)

Score 3 150 (5.9) 58 (3.0) 92 (15.2)

Score 4 416 (16.2) 262 (13.4) 154 (25.4)

Score 5 1,776 (69.3) 1,592 (81.4) 184 (30.3)

ABO incompatible 0 408 (15.9) 404 (20.7) 4 (0.7)

Graft type 0

Whole liver 577 (22.5) 0 (0.0) 577 (95.1)

Right liver graft 87 (3.4) 85 (4.3) 2 (0.3)

Left liver graft 1,899 (74.1) 1,871 (95.7) 28 (4.6)
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rejection (acute or chronic), renal failure, renal dysfunction, infec-

tion, surgical complication and NODM.

Graft loss was defined as patient death or re-transplantation. 

Rejection was identified as diagnosed clinically or biopsy-proven. 

Renal failure was defined as initiation of dialysis or receipt of kid-

ney transplantation and renal dysfunction was defined as the esti-

mated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2. In-

fection was recorded when the causative pathogen was isolated 

and the patient was treated with antibiotics. Surgical complication 

was noted as one of the following: bleeding at operation site, in-

tra-abdominal abscess, vascular stenosis or thrombosis (hepatic 

artery, portal vein stenosis or hepatic vein), biliary stricture, or bili-

ary stenosis. NODM was defined as use of insulin or glucose low-

ering agent in patients who were non-diabetic before transplanta-

tion.

Statistical analysis

Continuous variables are expressed as mean±standard devia-

tion (SD) or median (range: minimum, maximum) and categorical 

variables are expressed as counts and percentages.

Survival curves of LDLT and DDLT according to post-LT out-

comes were estimated by the Kaplan-Meier method and tested 

using log-rank test. The censoring time was defined as the final 

documented date. The date of death with no evidence of out-

comes was also considered censoring except in case of outcome 

death.

To assess the potential risk factors influencing the occurrence of 

post-LT outcomes, a separate univariate cox regression analysis 

was conducted with each variable as an independent predictor for 

each outcome. Significant variables in the univariate analysis 

(P<0.05) were included in a cox multivariate proportional hazards 

model to determine which factors independently predicted post-

LT outcomes and graft or patient survival. Results obtained from 

multivariate analysis were expressed as hazard ratio, 95% confi-

dence interval, and P-value. All tests were two-sided, and statisti-

cal significance was defined as P<0.05. All analyses were per-

formed using SAS version 9.2 (SAS Institute, Cary, NC, USA).

RESULTS

Baseline characteristics

Two thousand five hundred sixty-three adult recipients were in-

cluded in the analysis, with a mean follow-up duration of 

14.7±10.6 months based on the data collected until June 2018. 

One thousand nine hundred fifty-six (76.3%) recipients had LDLT 

and 607 (23.7%) had DDLT. The mean±SD age of LDLT and DDLT 

recipients were 54.3±8.4 and 52.6±10.3 years, respectively. Re-

cipient demographics and clinical characteristics according to do-

nor type are summarized in Table 1.

Hepatitis B and alcoholic liver disease were the two most com-

mon underlying liver diseases among LDLT (60.5% and 20.5%) 

and DDLT (41.0% and 36.4%) recipients. Nearly half (49.2%) of 

all recipients had liver cancer, and HCC was accountable for ma-

jority (97.4%) of the neoplasms. Among recipients with HCC, 

about two-thirds (64.2% in LDLT and 65.7% in DDLT) had pre-

transplant HCC within Milan criteria.

A higher proportion of DDLT than LDLT recipients had MELD 

score ≥35 (31.0% vs. 3.0%), whereas more recipients of LDLT 

than DDLT had KONOS status score of 5 (81.4% vs. 30.3%). Left 

Variable Missing Total (n=2,563) LDLT (n=1,956) DDLT (n=607)

Graft-recipient weight ratio for LDLT < 0.8 33 – 159 (8.3) –

Type of donor operation in LDLT (n=1,956) 0

Minimal invasive surgery – 388 (19.8) –

Conventional, open – 1,568 (80.2) –

Use of steroids 2,288 (89.3) 1,767 (90.3) 521 (85.8)

Use of anti-metabolites 1,892 (73.8) 1,485 (75.9) 407 (67.1)

Use of mTOR inhibitors 282 (11.0) 212 (10.8) 70 (11.5)

Values are presented as mean±standard deviation or number (%).
LDLT, living donor liver transplantation; DDLT, deceased donor liver transplantation; BMI, body mass index; HCC, hepatocellular carcinoma; CCC, cholangio-
carcinoma; MELD, Model for End-Stage Liver Disease; CTP, Child-Turocotte-Pugh; KONOS, Korean Network for Organ Sharing; mTOR, mammalian target of 
rapamycin. 

Table 1. Continued
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liver graft was most frequently used for LDLT (95.7%), while the 

whole liver graft was commonly used in DDLT (95.1%) (Table 1).

Donor characteristics

The mean age of overall LT donors was 35.3±14.0 years and 

63.9% were male. A small proportion of donors (27.1%) were 

overweight (BMI, 25–29 kg/m2), and 7.2% had hypertension and 

3.6% had DM. Living donors (n=1,956) were relatives of recipi-

ents in most cases (85.9%), and conventional operation (open 

surgery) was performed in 80.2% of them.

In deceased donors (n=607), the principal cause of death was 

Figure 1. The incidence of post-transplantation outcomes among the recipients of liver transplantation by type of donors. N is the total number of 
recipients in each group; n is the number of recipients with a particular outcome. In DDLT group, N=568 (for rejection) and N=254 (for HCC recur-
rence). In LDLT group, N=1,942 for rejection and N=1,245 for HCC recurrence. DDLT, deceased donor liver transplantation; LDLT, living donor liver trans-
plantation; NODM, new onset of diabetes mellitus; HCC, hepatocellular carcinoma.
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progression of underlying disease (45.5%), followed by trauma 

(32.0%) and suicide (13.3%). The most common etiological 

causes of death were subarachnoid hemorrhage (33.3%), hypoxic 

damage (31.5%), and intracranial hemorrhage (26.7%). The mean 

cold ischemic time was 5.0±4.4 hours. Macrovesicular steatosis 

was <10% in majority (84.9%) of the donors and 10–30% in 

Figure 3. Kaplan-Meier survival curve of post-transplantation outcomes in adult patients with liver transplantation. LDLT, living donor liver transplanta-
tion; DDLT, deceased donor liver transplantation; HCC, hepatocellular carcinoma; NODM, new onset of diabetes mellitus.
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13.0% of the donors (data not shown and can be shared upon re-

quest to authors).

Treatments after LT

Induction of immunosuppression using steroids or basiliximab 

was performed in 89.4% and 77.1% of LT recipients, respectively. 

To maintain immunosuppression, most recipients (97.9%) were 

given calcineurin inhibitors (e.g., cyclosporin and tacrolimus), fol-

lowed by antimetabolite agents (e.g., azathioprine, mycopheno-

late mofetil, and mizoribine; 73.8%) and mammalian target of ra-

pamycin (mTOR) inhibitors (e.g., sirolimus and everolimus; 11.0%).

For the prophylaxis of HBV post LT, almost all (98.7%) recipients 

were prescribed anti-HBV-specific immunoglobulins either as 

monotherapy (34.1%) or in combination with antiviral therapies 

(64.6%).

Outcomes after LT

Incidence of death was 4.0% in LDLT group and 14.7% in DDLT 

group (Fig. 1). Graft loss was observed in 5.0% and 16.1% of 

LDLT and DDLT recipients, respectively. The leading causes of 

graft loss were death of patient with functioning graft (69.7%), 

primary non-function of the graft (10.3%) and recurrence of HCC 

(5.6%) (Fig. 2).

Seven percent of LDLT and 12.0% of DDLT recipients experi-

enced rejection. In both LDLT and DDLT recipients, the most com-

mon (>20%) post-LT complications were renal dysfunction (33.6% 

and 51.4%), infection (26.7% and 48.4%), and surgical complica-

tion (22.5% and 23.9%). Incidence of renal failure (2.7% and 

13.8%). NODM (12.5% and 15.4%) and HCC recurrence (both 

6.7%) were generally low in both LDLT and DDLT groups. Except 

for NODM and HCC recurrence, the incidence rate of post-LT out-

comes was higher in recipients of DDLT than LDLT (Fig. 1).

Figure 3. Continued.
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Kaplan-Meier survival curves for each outcome are presented in 

Figure 3. Survival rate of LDLT recipients were significantly higher 

than DDLT recipients during the first 3 years post LT (3-year, 90.4% 

vs. 80.4%; P<0.001). Similar differences were observed for graft 

survival (3-year, 89.1% vs. 79.2%; P<0.001) and rejection free sur-

vival (3-year, 90.2% vs. 83.3%; P<0.001) between the two groups. 

Event-free survival rates for renal failure (3-year, 95.6% vs. 78.3%; 

P<0.001), renal dysfunction (3-year, 50.5% vs. 31.1%; P<0.001) 

and infection (3-year, 64.1% vs. 44.2%; P<0.001) were also signif-

icantly higher in LDLT recipients than DDLT. The survival distribu-

tion of patients not developing NODM were significantly different 

among LDLT and DDLT (3-year, 83.3% vs. 84.0%, P=0.039) and 

LDLT was higher than DDLT. No significant difference between 

LDLT and DDLT was observed for HCC recurrence free survival 

(P=0.527) and surgical complication (P=0.538).

Risk factors for post-LT outcomes

In both univariate and multivariate analysis, increased recipient 

age (each P<0.001) and DDLT (each P<0.001) were significantly 

associated with increased risk of death. Recipient MELD score 

≥35 (P<0.001), underlying acute hepatitis (P=0.004), donors’ age 

(P<0.001), and hypertension (P=0.043) were identified as inde-

pendent risk factors of death only in univariate analysis (Supple-

mentary Table 1).

Multivariate analyses showed that increased recipient age 

(P=0.012), DDLT (P=0.001), underlying HCC (P=0.011), and acute 

hepatitis (P=0.044) were predisposing factors for graft loss after 

LT (Supplementary Table 2). HCC beyond the Milan criteria at pre-

transplant was the only significant factor identified to increase the 

risk of HCC recurrence post liver transplant (P<0.001; Supplemen-

tary Table 3). DDLT (P=0.042) and ABO incompatible transplant 

(P=0.002) were independent factors associated with increased 

risk of rejection (Supplementary Table 4). MELD score ≥35 

(P<0.001) was a predictor of increased risk of renal dysfunction, 

along with increased recipient age (P<0.001), DDLT (P=0.004), 

hypertension (P=0.007), and DM (P=0.011) in multivariate analy-

sis (Supplementary Table 5). Multiple Cox regression analysis of 

risk factors for renal failure, infection, surgical complication and 

NODM are presented in Supplementary Tables 6-9.

DISCUSSION

This study showed the outcomes and their risk factor in patients 

who underwent LT. Renal dysfunction is the most common post-

transplantation outcome in LDLT and DDLT, followed by infec-

tions, and surgical complications, while NODM, graft rejection, 

graft loss, HCC recurrence, and renal failure were other outcomes. 

With the exception of NODM, the incidence rate of these out-

comes was greater among DDLT recipients compared with LDLT 

recipients. The age of recipient, MELD score, LDLT, underlying liver 

disease, Milan criteria were representative risk factors for the out-

comes.

In the present study, incidence of death during follow-up dura-

tion was 6.5% for all recipients (4.0% in LDLT and 14.7% in 

DDLT) and the survival rates at 1, 2, and 3 years after transplanta-

tion were notably higher in LDLT recipients than DDLT. The surviv-

al rates at 3-year observed in our study were consistent with re-

cent studies showing superior survival in LDLT recipients than 

DDLT.15,16 In alignment with literature, our study also supports that 

recipient age is a risk factor for survival in LT recipients.15-17 We 

observed that LDLT was associated with lower risk of death com-

pared to DDLT. Several studies have shown better survival out-

comes among recipients with LDLT than DDLT,15,16,18 indicating this 

as a preferable option for LT. Evidence suggests that problem of 

organ shortage for transplantation in Asia has been successfully 

addressed by increasing the number of LDLT. However, in Western 

countries, the number of LDLTs have remained stagnant for over a 

decade, and the demand for DDLT continues to increase.19 In 

Asian countries, high incidence of HCC and low organ donation 

rate from the deceased has evolved LDLT as a new emerging 

treatment modality for HCC.20

We observed graft loss in 7.6% of our study population (5.0% 

in LDLT and 16.1% in DDLT). The death of the LT recipient was the 

most common cause of graft loss, which is consistent with find-

ings from literature.21 A study by Olthoff et al.22 showed recipient 

age, hepatitis C virus and HCC as the risk factors for graft loss. 

The study by Azzam demonstrated ABO-incompatible, the age 

and sex of the donor, hepatitis B and C virus, HCC as the inde-

pendent risk factors for graft loss.17 Our study revealed that in-

creased age of the recipient, DDLT, HCC, acute hepatitis, use of 

steroids, and use of anti-metabolites were risk factors for graft 

loss, which are in alignment with several studies published previ-

ously.22-24 Thus, it also becomes important that recipients’ charac-

teristics, including the underlying liver disease should be consid-

ered during management.

In this study, the recurrence of HCC was observed in 6.7% each 

of LDLT and DDLT recipients. A study by Sandhu et al.25 reported 

the low and similar rates of HCC recurrence at 3-year among re-
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cipients of LDLT and DDLT (10.7% and 14.8%). Previous research 

by Park et al.26 reported the low occurrence of de novo malignan-

cies in 2.3% of Korean patients after a mean post-LT period of 41 

months. Another study by Hong et al.27 reported the recurrence of 

HCC in 24.5% of the recipients at 5 years. Based on the Milan cri-

teria, Lee et al.28 reported that the recurrence of HCC was 3.3% in 

patients within Milan and 29.4% in patients beyond Milan. Our 

study also supports this observation, as the multivariate analysis 

revealed that the risk of HCC recurrence was higher among pa-

tients with HCC beyond the Milan criteria compared to those 

within the criteria. In addition to the Milan criteria, other factors 

such as male gender, tumor size of more than 5 cm, positive posi-

tron emission tomography scan, high serum alpha-fetoprotein lev-

el (>1,000 ng/mL), and poor histologic grade (Edmonson-Steiner 

grade III and IV) have also been suggested to be associated with 

higher recurrence of HCC in Korean studies.26-28

Despite the progress made in preoperative evaluation, surgical 

procedures, postoperative care, and immunosuppressant therapy, 

chronic renal disease remains a common complication post LT.29,30 

Approximately 37.8% of all LT recipients (33.6% in LDLT and 

51.4% in DDLT) in the present study were observed to have some 

degree of renal dysfunction post-transplantation, which is consis-

tent with finding from earlier studies in Korea.31,32 A study by Lee 

et al.32 evaluating the early postoperative renal dysfunction in 

LDLT showed that 34.9% of recipients had renal dysfunction (de-

fined as the creatinine level ≥1.5 mg/dL) at 1-year post LT. In an-

other study by Kim et al.,31 43.5% of the overall LT recipients were 

reported to have moderate renal dysfunction (defined as the 30≤ 

eGFR <60 mL/min/1.73 m2). The rate of renal dysfunction post-LT 

varies considerably among recipients in other countries, with 

8.0% in Egypt,33 48.0% in Spain,34 and 46.7% in Brazil.35 This 

disparity in post-LT renal dysfunction rates between these studies 

might arise from differences in pre-LT renal function status, source 

of graft (LDLT or DDLT), presence of diabetes/hypertension, post-

LT care, timing of kidney function monitoring, or definitions used 

for renal dysfunction. Thus, there is a need to standardize these 

definitions to enable better appraisal of studies worldwide.

The MELD scoring system has been reported as a validated tool 

that predicts the renal failure post LT.36 In consistency with previ-

ous research,32,36 the pre-transplant MELD score ≥35 was found 

to be a strong predictor of both renal failure and renal dysfunction 

in our study. Other significant risk factors such as increased recipi-

ent age and comorbid hypertension as predictor of renal dysfunc-

tion post LT were also in line with literature.29 The occurrence of 

renal dysfunction post LT leads to poor prognosis. We observed 

an increasing trend of renal dysfunction rates with longer follow-

ups (44.2%, 50.2%, and 54.8% at 1, 2, and 3 years, respective-

ly). Since renal dysfunction can increase the need for renal re-

placement therapy and also increase the risk of cardiovascular 

diseases, preventive measures are warranted for better progno-

sis.37,38

The rate of NODM in the current study was observed to be ap-

proximately 14.8%. In a meta-analysis based on 56 studies, 

NODM was reported in 13.4% of patients following transplanta-

tion.39 We found that pre-transplant obesity (BMI ≥25 kg/m2), use 

of steroids, and anti-metabolites were associated with a higher 

risk of NODM post LT. These results are in alignment with recent 

results published by KOTRY on NODM in the same population.40

In order to improve the outcomes after LT, appropriate surgical 

technique, donor-recipient matching and optimization of immuno-

suppressants is essential. Also, there is a need for further research 

on innovative management strategies such as machine perfusion, 

liver support device and tissue bioengineering.41

Our study has several limitations. First, this study was a retro-

spective study. We analyzed registry database and cautious inter-

pretation is required since the severity of each patient in database 

is different and interventional adjustment was not possible. Sec-

ond, the KOTRY is a relatively new registry with short follow-up 

period, so long-term outcomes, including median survival time, 

could not be assessed. Third, it was difficult to compare the ef-

fects of medications because the patient population using these 

medications was heterogeneous. The use of immunosuppressants 

as the risk factor for the occurrence of post LT outcomes could not 

be ascertained because patients’ status were different for choos-

ing an immunosuppressant agent which may lead to different 

outcomes. Lastly, in case of HCC recurrence, the use of mTOR in-

hibitors has the advantage of lowering the post-transplant malig-

nancy compared with other immunosuppressants; however, the 

study showed that the use of an mTOR inhibitor at 6 months of 

transplantation poses a higher risk. Given that the order of the in-

cidents could not be confirmed, the use of immunosuppressant 

was not considered as one of the risk factors.

Despite of these limitations, this study is a good indicator of the 

outcomes after transplantation in Korean LT recipients. Following 

LT, recipients of deceased donor reported higher rates of graft 

loss, rejection and death and the most frequent complications 

were renal dysfunction, infection, and surgical complications. Risk 

factors associated with poor outcomes warrant special attention 

to improve patient prognosis.
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